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(57) Abstract: The present invention relates generally to a method 
and apparatus for selecting a visited mobile radio network upon 
international roaming. More particularly, the invention relates to 
selecting a mobile radio network with regard to the support given 
by the mobile radio network in respect of a network feature. An 
international roaming indication is provided to the home mobile ra- 
dio network of a mobile station, indicating that the mobile station 
is roaming, or is intending to roam, internationally. Such interna- 
tional roaming indication comprises information about geographic 
region(s) in which it is likely that the mobile station will commu- 
nicate. The home mobile radio network then selects at least one 
mobile radio network, operated in the geographic region(s) and 
supporting the network feature needs of the mobile station, and 
sends information to the mobile station regarding the selected mo- 
bile radio network(s). 
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A SYSTEM FOR MOBILE RADIO COMMUNICATION AND A METHOD 
RELATING TO SERVICE PROVISION IN MOBILE RADIO 
COMMUNICATION NETWORKS 

Field of the invention 

5 The present invention relates generally to the field of mobile radio communications, and 
more particularly to a method and apparatus for selecting a visited mobile radio network 
upon international roaming. 

Background 

A subscriber to services in a mobile radio network can benefit from a large number of 
10 different services provided by the mobile radio network. Besides basic bearer services such 
as speech and data calls, most mobile radio networks also provide supplementary services 
such as call forwarding, virtual private networks, pre-paid etc. In most standards for mobile 
radio communication, some of these supplementary services are standardised and hence 
provided by all mobile radio networks based on the same standard. However, many 
1 5 supplementary services are also specific to a certain mobile radio network, and do not exist 
in other mobile radio networks based on the same standard. If no special action is taken, a 
subscriber to such a network-specific supplementary service will therefore not be able to 
use the service when he leaves his home mobile radio network. 

20 In the standards of Global System for Mobile communications (GSM) and Universal 

Mobile Telephony System (UMTS) a network feature has been implemented to address this 
problem. This network feature is referred to as Customized Application for Mobile 
network Enhanced Logic (CAMEL), and introduces a possibility for the mobile radio 
networks involved in a call to/from a roaming subscriber to exchange information about 

25 the services to which the roaming subscriber subscribes. CAMEL is described in the GSM 
Technical Specifications 02.78, 03.78, 09.02, and 09.78 as well as in the 3rd Generation 
Partnership Project Technical Specifications 22.078, 23.078, 29.002 and 29.078. 

An apparatus comprising a database, a generator and a data providing device wherein the 
30 generator generates a list of preferred wireless carrier identities based upon a selected class 
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Hereby is achieved that the list of preferred networks stored in the mobile station 
comprises identities of mobile radio networks which support the network feature needs of 
the mobile station. Upon failure to register with the home mobile radio network, the mobile 
station can select a mobile radio network from said list of preferred mobile radio networks 
5 as the visited mobile radio network with which the mobile station should try to register. In 
this embodiment, the identities of the preferred mobile radio networks can be placed in 
order of preference according to a predefined criterion. 

In one embodiment of the invention, the inventive method comprises the step of receiving, 
10 in the home mobile radio network, an international roaming indication associated with the 
subscription. The international roaming indication comprises information on geographical 
region(s). The geographical region(s) are then considered, together with the network 
feature needs of the mobile station, in selecting the visited mobile radio network. In the 
inventive system, the means for taking into account could further comprise receiving 
1 5 means for receiving an international roaming indication associated with said mobile 
station, said international roaming indication comprising information on geographical 
region(s). 

Hereby is achieved that the mobile radio network selected as the visited mobile radio 
20 network is operated in the area where the mobile station is located. In one aspect of this 
embodiment, the international roaming indication is a location update request comprising 
an identity of the mobile station, the identity of the mobile radio network to which the 
mobile station is trying to register and a not preferred indicator. The information on 
geographic region(s) consists of the identity of the mobile radio network to which the 
25 mobile station is trying to register. In this aspect, the receiving means could comprise 
means for receiving a location update request containing a not preferred indicator. 
Hereby is achieved that the sending of the international roaming indication is automatic. In 
this aspect, the identity of a selected visited mobile radio network can be included in a 
location update result message, sent to the mobile station in response to receiving said 
30 location update request. 

In one embodiment of the inventive method, a set of mobile radio networks, out of which 
the visited mobile radio network can be selected, is arranged in an array. Each array entry 
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The problem addressed by this invention is further me, by a mobile station for 
communicating in a mobile radio system. The mobile station is associate, with a 
subscrtption to services in a home mobile radio network and comprises a storage for 
atonng a Us, of preferred mobUe radio networks. The mobile station is capable of sending a 
location update request comprising a no, preferred indicator to are home mobfie radio 
network when tiying to register™* a mobile radio netivoiofterdran «he home mobile 
rad.0 network or tire mobile radio netivorks fisted In ,he lis, of preferred mobile radio 
networks. 
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Brief description of the drawings 

The present invention will now be discussed in more detail with reference to preferred 
embodiments of the present invention, given only by way of example, and illustrated in the 
accompanying drawings, in which: 

Fig. 1 schematically illustrates a mobile station communicating in its home mobile radio 
network, the network being operated in a home network area. Also shown is a geographic 
area not covered by the home mobile radio network, in which three different mobile radio 
networks are operated. 

Fig. 2 is an example of a country array which could be used when compiling a preferred 
networks list. 



Fig. 3 schematically illustrates a flowchart describing one embodiment of the inventive 
15 method. 

Fig. 4 is an example of a region array which could be used when compiling a preferred 
networks list. 

20 Fig. 5 is an example of a country array in which each array entry is represented by the 
coverage area of a mobile radio network. 

Fig. 6 is a schematic flowchart describing an embodiment of the inventive method in which 
the international roaming indication is included in a location update request message. 

25 

Fig. 7 is an exemplary signalling diagram describing the flow of messages when the 
international roaming indication is included in the location update request. 

Detailed description 

An exemplary mobile radio network 100, or simply network 100, is schematically 
30 illustrated in Fig. 1 . Network 100 comprises at least one radio base station 105 and 

provides mobile radio communication to users of Mobile Stations (MSs) within a limited 
geographic area, often bounded by international borders. An exemplary MS 1 10, associated 
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as the preferred networks list. Since the number of networks 130, with which home 
network 100 has roaming agreements, is typically large compared to the number of entries 
reserved for networks 130 in the preferred networks list, there most likely exist other 
networks 130, not listed in the preferred networks list, in which subscribers in home 
5 network 100 are also allowed to communicate. 

In following the existing procedure for selecting a visited network when entering a 
geographic area 135, MS 1 10 selects the first network 130 in the preferred networks list 
and tries to register with this selected network. If the selected network is any of networks 

1 0 1 30 A, 1 3 0B or 1 30C, this registration trial will probably be successful, depending e.g. on 
present load in the selected network. However, if the selected network is not any of 
networks 130A, 130Bor 1 3 0C, then the registration trial will fail. MS 110 will then try to 
register with the next network 130 in the preferred networks list. If MS 1 10 is not 
successful in registering with any of the networks 130 in the preferred networks list, then 

15 MS 1 10 will check the signal strengths perceived from the surrounding networks 130. In a 
mobile radio system operating according to the GSM standard, the MS 1 10 will build a list 
of the networks 1 30 from which it can perceive a signal strength >85dB, and try to register 
with the networks 130 in this list. If MS 1 10 is not successful in registering with any of the 
networks 1 30 in the list, e.g. because home network 100 does not have roaming agreements 

20 with the networks 1 30 in the list, then MS 1 10 builds another list of networks 130 from 
which it can perceive a signal strength <85dB. MS 110 will then try to register with the 
networks in this other list. The existing procedure for selecting a network 130 to which MS 
110 should try to register according to other standards of mobile telephony, such as e.g. the 
UMTS standard, are also based on measurements of the signal strength of surrounding 

25 networks 130. 

Had all the networks 130 present in a geographic area 135 been identical apart from the 
signal strengths provided in different parts of geographic area 135, then the above 
described existing procedure for selecting a visited network would always have resulted in 
30 the best service available for MS 1 10. However, in some respects, networks 130 present in 
the same geographic area 135 are most likely to differ. One such respect is the version of 
CAMEL that has been implemented in the networks 130. 
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In the inventive method for selecting a visited network for a MS 1 10, an international 
roaming indication is provided to the home network 100, indicating that MS 1 10 is 
roaming, or is intending to roam, internationally. Such international roaming indication 
5 comprises information about geographic region in which it is likely that MS 110 will 

communicate. The international roaming indication could then be processed by the home 
network 100, and a new preferred networks list could be compiled and downloaded to MS 
1 10, the new preferred networks list comprising networks 130 providing services in the 
geographic region indicated in the international roaming indication. If MS 1 10 is then 

1 0 unsuccessful in registering with home network 1 00, MS 110 tries to register with the first 
network 130 in the new preferred networks list. If this registration trial is not successful, 
MS 110 tries to register with the next network 1 30 in the new preferred networks list. If 
MS 1 10 is not successful in registering with any of the networks 130 listed in the new 
preferred networks list, then MS 110 tries to register with one of the networks 130 from 

1 5 which MS 110 can perceive a radio signal. 

The new preferred networks list could be tailor-made to suit the needs of MS 1 10 as well 
as the objectives of the operator of home network 100. When compiling the new preferred 
networks list, the home network 100 could e.g. choose to put networks 130 at the top of the 
20 list which home network 1 00 has an owner' s interest in, or with which home network 1 00 
has favourable agreements. 

The international roaming indication could be provided to the home network 100 e.g. by 
the user of MS 1 10 giving a phone-call to a customer care operator, or sending information 
25 via a network service such as e.g. the Wireless Application Protocol (WAP), the World 
Wide Web (WWW), the Short Message Service (SMS) or an Intelligent Network (IN) 
service. In case of the international roaming indication being sent to the home network 100 
via a network service, the international roaming indication could preferably comprise 
entries, each entry representing a geographic region. 

30 

The international roaming indication could alternatively be included in the location update 
request sent from the MS 1 10. The sending of the international roaming indication would 
then be automatic. The MS 1 10 could e.g. include a parameter in the location update 
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request, indicating that the network 130, with which the MS 1 10 is presently trying to 
renter, is not one of the networks 130 included in the preferred networks list, stored in the 
MSllO.Such parameter will in the following be referred to as the not preferred indicator 

•> whlchthe MS is trying 

update request also inciudes more detailed information on the location of the MS 1 10 
winch could be used to identify adjacent geographic areas which could possibly be of 
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The m.ernat.onal roaming indication could be processed by the HLR 125, or by any other 
nod^s) connected to home network 100. Alternatively, parts or all of the processing of the 
■ntcrnaUonal roaming indication could be performed by a human being. The preferred 
networks list cou.d be sent to MSllOby use ofSMS,or any other network service which 
allows the home network 100 to download information to MS 110. In case of the 
international roaming indication being included in location update request, apreferred 
networks lis, could be included in the location update result message sent from the network 
to the MS "O.Tl.epreferxednetworks list could then be storedinMSHO. In GSM the 
preferred networks list cou,d e.g. be stored in the MS 110 by use of an existing toolkit 
referred to as the SIM (Subscriber Identity Module) application toolkit. 

In order to faciiitate for the selection of networks 130 to be entered in the preferred 
networks list, an array eould be kept at a node in the home network 100, such as e g the 
HLR 1 25, or at any other node connected to the home network 100. The array could 
compnse networks 1 30 with which home network 1 00 has a roaming agreement, the 
networks 1 30 in the array being arranged e.g. according to in which geographic area( s) 
networks 130 are operated. An example of such an array of geographic areas is shown in 
Fig. 2, m which the geographic areas are referred to as countries. It should be understood 

could e.g. refer to a geographic region in which the available radio frequencies are 
administered by the same authority. Shown in Fig. 2 is country array 200, into which three 
country entries 205, each representing a country, have been entered. To each country entry 
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205 is linked a networks list 210, listing identities of the networks 130 present in the 
country associated with country entry 205 and with which home network 100 has a 
roaming agreement. To each entry in the networks list 210 is linked a capabilities list 215, 
listing the phases, or levels of capabilities, of a network feature supported by the network 
5 130 associated with that entry. The entries in each network list 210 could be arranged so 
that the identity of the network 130, which the home network 100 according to some 
criterion (or criteria) finds to be the preferred network 130, is at the top of the network list 
210, the identity of the second best network 130 at the second position in the network list 
210 etc. The criterion could e.g. be the level of radio coverage of the networks 130, 
10 ownership of the networks 130, or any other criterion. 

In Fig. 3, a flowchart describing an example of the method of the invention is presented. 
The example of Fig. 3 is, for the purpose of illustration, presented in relation to the 
network feature known as CAMEL. The inventive method could, however, be applied in 

1 5 relation to any network feature, such as e.g. the General Packet Radio Service (GPRS). In 
step 300, an international roaming indication is received by the home network 100 from the 
user of MS 1 10, or from MS 1 10. The international roaming indication comprises entri(es), 
each entry corresponding to a country. The international roaming indication could be 
transferred to home network 100 by the user of MS 1 10 giving a phone-call to a customer 

20 care operator, or sending information via a network service such as e.g. the Wireless 

Application Protocol (WAP), the World Wide Web (WWW), the Short Message Service 
(SMS) or an Intelligent Network (IN) service. Alternatively, the international roaming 
indication could be included in a location update request. 

25 The international roaming indication is then processed by home network 100, e.g. in HLR 
125. In step 305, the specific CAMEL needs of MS 1 10 stored in the HLR 125 are 
checked, and the maximum (most elaborated) and minimum (least elaborated) levels of 
capability of CAMEL that would satisfy the network feature capabilities needs of MS 1 10 
are selected. Step 310 is then entered, in which the first country in the international 

3 0 roaming indication is selected. In step 3 1 5 it is checked whether the country selection in 
step 310 was successful. If not, then step 370 is entered where it is checked whether a 
preferred networks list has been compiled. Since no preferred networks list has been 
compiled in the case where no country at all was found in the international roaming 



10 



15 



!0 



5 



WO 02/104062 

PCT/SE02/01075 

12 

^ ^ *» ^ ~ " «** However, if the outcnnte of 

^^^^^^^^ 

<he nex, counny n, to tamati ^ ^ ^ . 

of ^330. If,, ^ 340 is entered. A CAM^bnity paIameter , r „ g , 

2 . to entered y capabilities 0*2,5, ^ ^ ^ » 
35^ rtKc ^^ etheramatehwasfonndifamatehwasfcmd ^ 

C ^^^ 1 ^ ^ elected in step 320, is selected. However, if it is found in step 350 that^ 
the net™* se.eaed „ step , 30 ^ M ^ fc ^ ^ > 

oTcC ^ CAMEL "« ~- *■ "* 3,0 is enter*, where the vaIue 
of *e CAMEL-capabili^ patantetet is ahered in order to „ to CAMEL .eve, of 

capabnny selected in step 305. * so, to ^ 33 „ is re . entered where fce ^ 

130 is selected from the network list 210 associate ™w.*. _ 

a .„ „„ „ . . associated with the country entry 205 selected in 

step 320. If not, then step 345 is re-entered. 

If it is found in step 335 that no network ,30 was succeesfuuy ^d in s , ep 330 then 
«ep 310 is ^^d,^ to mxt counby in the internal tnanting indication is 
^• ff *»^*^in^3I5n« no ^ TOS1B ^ yMlKtedin 
310, then step 370 is enteral If theteare entries in the prefer, networks lia, ente.d in 
step 355 described above, then the prefer nstworts ^ is ^ to Ms , ,„ fa 3y5 
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The exit-step 380 is entered. If there are no entries in the preferred networks list, then the 
exit-step 380 is entered directly. 

In some cases it might be desirable to allow for the international roaming indication to 
5 comprise entries representing geographic areas other than countries, such as e.g. continents 
or provinces. The term region will in the following be used to refer to a well defined 
geographic area, covering either less than an entire country, one country, or more than one 
country. In Fig. 4, a region array 400 is shown, the region array 400 shown containing three 
different region entries 405, each representing a geographic region. To each region entry 
10 405 is linked a country list 410, listing the countries or country included in the region 

represented by the region entry 405 to which the country list 41 0 is linked. When an entry 
in the international roaming indication has been identified as a region, then the steps 330 to 
365 of Fig. 3 should be run for all entries in the countries list 410. 

1 5 The array presented in Fig. 2 could e.g. be arranged as a CAMEL level of capabilities array 
instead of a country array, each entry in the array representing a CAMEL level of capability 
and having linked lists of networks supporting that CAMEL level of capability. Each 
network could then have a linked list of identiti(es) of the country (or countries) in which 
the network is operated. The flowchart of Fig. 3 would then be altered analogously. In 

20 another embodiment, all networks 130 with which the home network 100 has roaming 
agreements could be arranged in a network array, each entry in the network array 
representing a network 130 and being linked with information on geographic coverage as 
well as CAMEL capabilities of that network 130. The network array could then be scanned 
for networks 130 having the desired CAMEL capabilities as well as being operated in the 

25 geographic regions indicated in the international roaming indication. 

When the international roaming indication sent to the home mobile network 1 00 is 
included in a location update request, the "country" represented by each country entry 205 
could advantageously correspond to the coverage area of a network 130, since the 
30 information on geographic areas included in a location update request comprising an 

identification of the network 130 with which the MS 110 is presently trying to register. An 
example of such a country array 500 is presented in Fig. 5. In the country array 500 of Fig. 
5, three different country entries 205 are shown. Advantageously, the country array 500 
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should comprise a country entry 205 for as many networks 130 in the world, compatible 
with the standard of home network 100, as possible, so that when MS 100 is trying to 
register with any network 130, a country entry 205 will be found corresponding to that 
network 130. 

Toeach country entry 205ofFig. 5 is linked a networks list 210 of networks 130 with 
which the operator of home network 100 has roaming agreements, the networks in the 
networks list 210 being operated in the same (or neighbouring) geographic area as the 
network 130 represented by the country entry 205. To each country entry 205 is also linked 
a capabilities list 215, listing the phases, or levels of capabilities, of a network feature 
supported by the network 130 associated with that entry. As an option, a best networks 
indoor 510 could be linked to each entry in the networks list 210, the best networks 
indicator 5 1 0 indicating whether the network represented by the country entry 205 belongs 
to a group of networks 130 which the operator of home network 100 for some reason 
considers to be favourable over other networks 130. Alternatively, a best networks 
indicator 510 could be associated with each country entry 205. Furthermore, a capabilities 
list 215 could be associated with each entry in the networks lists 210 instead of with each 
country entry 205. If the operator of home network 100 has roaming agreements with the 
operator of the network 1 30 represented by the country entry 505 to which networks list 
210 is linked, this network 130 could be included in the networks list 210 (see e.g. network 
1 of Fig. 5). However, if both the capabilities list 215 and a possible best networks 
indicator 510 are associated with the country entry 205 rather than with the entries in 
networks list 210, then the country entry 205 could be checked directly. 

Each entry in the networks list 210 could be linked to a country entry 205 representing the 
network 130 associated with the entry in networks list 210. When a location update 
request, comprising a non preferred indicator, is received by the home network 1 00 in 
which a country army 500 is stored, the country entry 205 corresponding to the network 
identity included in the location update request is selected. The networks list 210 linked to 
country entry 205 is entered, and for each entry in networks list 210, the country entry 205 
linked to the networks list entry is checked for network feature capabilities. 
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In Fig. 6, a flowchart is shown, describing an exemplary embodiment of the inventive 
method in which the international roaming indication is received by the home network 100 
via a location update request. The example of Fig. 6 is, for the purpose of illustration only, 
presented in relation to the network feature known as CAMEL. However, the embodiment 
5 of the invention described in Fig. 6 could be used in relation to any network feature. In step 
600, an international roaming indication is received by home network 100 in the form of a 
location update request sent from a MSI 10 to the HLR 125, the location update request 
comprising a not preferred indicator as well as an identity of the network 130 to which the 
MS 1 10 is trying to register. This network 130 will in the following be referred to as the 

1 0 requesting network. The international roaming indication is then processed by home 
network 100. In step 605, the CAMEL phases which would be acceptable to the 
subscription of services associated with MS 1 10 is selected. In step 610, the country array 
500 is scanned, and the country entry 205, corresponding to the identity of the requesting 
network, is selected (it is here assumed that the requested network is included in the 

15 country array 500). In step 615, an "update flag", indicating whether a network 130 suitable 
for communication has been found or not, is set to "false". Furthermore, a "best networks 
indication flag", indicating whether a network has been found, suitable for communication 
and belonging to the group of networks that the operator of home network 100 considers to 
be favourable over other networks, is set to "false". Step 620 is then entered, in which the 

20 first network 130 in the networks list 210 linked to the country entry 205, representing the 
requested network, is selected. This network will in the following be referred to as the 
examined network. In step 625, it is checked whether an examined network was selected in 
step 620. If so, step 630 is entered, where the capabilities list 215, linked to the country 
entry 205 representing the examined network, is checked, and the CAMEL phases 

25 supported by the examined network are compared to the CAMEL phases which are 

acceptable to the MS 1 10. In step 635, it is then checked whether the CAMEL support 
provided by the examined network is acceptable. If not, step 620 is re-entered, and a new 
examined network is selected from the networks list 210 associated with the requesting 
network. However, if the CAMEL support provided by the examined network is 

30 acceptable, then step 640 is entered, where the examined network is added to a preferred 
networks list. Step 645 is then entered, where it is checked whether the update flag is set to 
true. If not, then step 650 is entered, where a parameter referred to as the selected network 
parameter, representing the network 130 selected as the visited network, is set to the 
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identity of the examined network, and the update flag is set to true. Step 655 is then 
entered. If, in step 645, it was found that the update flag was set to true, step 655 is entered 
directly. In step 655, it is checked whether the best networks flag is true. If not, the best 
networks indicator 510 associated with the examined network is checked in step 660 If the 
best networks indicator 510 is true, then step 665 is entered, in which the selected network 
parameter is set to the value of the examined network, and the best networks flag is set to 
true. If the value of the best networks indicator 510 is false, then step 620 is re-entered and 
a new examined network is selected. If, in step 655, it is found that the best networks flag 
is true, then step 620 is re-entered without entering step 660. 

If it is found in step 625 that there are no entries in the network list 210 that have not yet 
been examined, then step 670 is entered. Here, it is checked whether the update flag is true 
i.e. whether any network 130 has been found which would give adequate CAMEL support ' 
to MS 110. If the update flag is false, then a location update error message is sent to the 
MS 1 10 in step 675, and the procedure is ended in step 680. However, if the update flag is 
true, then step 685 is entered, where the preferred networks list is sent to MS 1 10. Step 690 
is then entered, where it is checked whether the selected network parameter has the value 
of the identity of the requesting network. If so, then a location update confirm message 
sent to the MS in step 695, confirming to MS 1 1 0 that the requesting network is a network 
130 suitable for communication, and theprocedure is ended in step 680. If it is found 
step 690 that the selected network is not the requesting network then step 697 is entered, 
which a message is sent to the MS 110 informing the MS 1 10 ofthat the requesting 
network is not suitable for communication, and providing the MS 1 10 of the identity of the 
selected network, with which MS 1 10 should try to register. This message could e.g. be a 
location update error message including information on the identity of the selected 
network. The procedure is then terminated in step 680. 

Fig. 7 shows an exemplary sequence diagram describing the signalling between the MS 
1 10, the HLR 125 and an application server 700 when the international roaming indication 
is included in a location update request sent from a MS 1 10 towards the core network The 
application server 700 could be co-located with the HLR 125, or implemented elsewhere. 
A location update request, including a non preferred indicator, is sent from MS 1 1 0 to HLR 
125, see message 7a. The reception of the location update request at the HLR 125 then 
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triggers the sending of an international roaming request, see message 7b, comprising the 
identity of the MS 1 10 and the identity of the network 130 to which the MS 1 10 is trying to 
register. The international roaming request is then processed at the application server 700. 
The identity of the selected network is then returned to the HLR 125 in an international 
5 roaming result message, see message 7c, and included in a location update result message, 
see message 7d, sent to the MS 1 10. The application server 700 also sends a preferred 
networks list to the MS 1 10, see message 7e. The preferred networks list could e.g. be sent 
to the MS 110 by using the SMS (Short Message Service) protocol. 

1 0 Instead of sending the preferred networks list to the MS 1 10 in a separate message, as is 
done in the embodiments described by Fig. 3, 6 and 7, the preferred networks list could be 
included in the location update result message. Step 375 of Fig. 3, step 685 of Fig. 6, as 
well as message 7e of Fig. 7, would then be superfluous. Alternatively, one could choose 
not to send any preferred networks list at all, but only include the identity of the selected 

1 5 network in a location update result message. 

In an embodiment where a parameter in the location update request is used as the 
international roaming indication, a mechanism could be introduced which informs the HLR 
125 when the network feature capabilities of the visited network are altered. The HLR 125 

20 could then send an instruction to the application server 700 to check whether the support 
for the network feature offered by the visited network is still acceptable. If not, the HLR 
125 could decide to cancel the registration of MS 1 10 in the visited network. This would 
cause the MS 1 10 to try to register with the networks included in the preferred networks 
list stored in the MS 1 10. If the MS 1 10 is not successful in registering with any of those 

25 networks, MS 1 10 would search for other networks and, if a network is found, send a 

location update request including a not preferred indicator towards the HLR 125. In this 
way, it is ensured that a MS 1 10 is always registered with a network 130 which gives 
adequate support for a certain network feature, if present. 

30 Further alterations to the procedures described by Figs. 3 and 6 could also be made without 
departing from the spirit of the invention. One could e.g. introduce a step in Figs. 3 and 6 
where the size of the preferred networks list to be sent from the home network 100 to the 
MS 1 10 is checked, in order to avoid sending a preferred networks list which is too large to 
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be stored in its entim* in the MS 110. Furore, one ^ totroduce . 

been emered „ to prefeiIed „ , ^ ^ 

F.g 3 when step 355 has been exeeuted fa fte firs, dme, step 3 .0 could be er^red, so 

^oueue.woABOpereuuuuyen^JOJise^eredto.o.hepreferredne^rksfe 
Furftenuore, one eou!d imroduce links ,o each country endy 205 of the county army 200 

fte,, ri cs^ reS endn g „ei g hbourfa gC ou„ t rtes,and tt en F erformu n es«eps330 to 365f„ r ' 
•hose neighbouring countries, in order to add networks 130 operated in the neighbouring 
eountnes to the preferred networks Us.. ShnMy, hnks , 0 mmBy ^ 20J 
adjaeen. network* ,30 eou.d be toodueed .0 each countiy endy 205 in countiy anay 500 

WeuenrnpUhrgap^,,^^^^ l30c-H-iBlo1ta 
placed in order of preference according to a predefined criterion or criteria. This cotdd be 
especially intetesting of no criterion is used when entering the nenvorks ,30 into Ore 
networks lists 205 of enunhy array 200 or 500. An urging „ mM to , g . h ^ 
betiveen the steps 370 and 375 of Fig. 3 (steps 670 and 685 in Fig. 6), where the networks 
added .0 ,be prefer nenvorks lis, i„ step 355 (sBp 640) ^ „ e ^ ^ ^ 
accotding to the predeflned cAeri , tf ^ ^ ^ ^ ^ ^ 

eve. of radio coverage of Ore ne<works .30 or*, ownership of the netwotk 130. Sonre of 
dreaerworka 1 30 couid possibiy have the downer aa home network 100, and otters 
may be owner! by operators « which home network , 00 has favourable agteements. 

Step 305 of Fig. 3, in which the maximum (mos, elaborated) and minimum (leas. 

elaho^CAMELtevolofoapahiU^wou.da^dreneedsofMSl.Oisseteo.ed 
does no. have to be performed each dure an internal roaming indicadon is reived by 
the home nt*wotk 100. The selection of maximum and minimum CAMEL level of 
capabilities could e.g inatead be performed upon changes „ fc CMffiL 
home network 1 00, or upon changes to .he subscription of services of MS 1 10. The tesulte 
could men be stored in tire home network 100 and retf eved upon tire reception of an 
international roaming indication. 
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The steps 305, 340, 345 3 350, 360 and 365, in which the CAMEL needs of MS 110 is 
compared to the CAMEL support provided by networks 130, could possibly be performed 
in a different way. E.g., in step 305, all the CAMEL level of capabilities which are 
acceptable to 1 10 could be stated and explicitly compared to the CAMEL level of 
capability provided by the networks 130. 

The inventive method and apparatus described above could be used selecting a visited 
network with regard to more than one network feature. Each entry in the network list 210 
associated with a country entry 205 in the country arrays 200 and 500, could then have one 
link to a capabilities list 215 for each network feature. The checks made in steps 330 to 365 
of Fig. 3, and step 635 to 640 of Fig. 6, would then have to be adjusted analogously. 

Furthermore, the inventive method and apparatus could be used for compiling a preferred 
networks list for a subscription to services without prior reception of an international 
roaming indication associated with the subscription. The operator of home network 100 
could e.g. send preferred networks lists to its subscribers, the networks 130 included in the 
preferred networks lists selected on the basis of in which geographic areas subscribers to 
serv ices in home network 100 most often perform international roaming as well as on the 
basis of the individual network feature needs of each subscription. 

One skilled in the art will appreciate that the present invention is not limited to the 
embodiments disclosed in the accompanying drawings and the foregoing detailed 
description, which are presented for purposes of illustration only, but it can be 
implemented in a number of different ways, and it is defined by the following claims. 



WO 02/104062 



20 



PCT/SE02/01075 



10 



Claims 

1. A method for selecting a visited mobile radio network for a mobile station performing 
mtemanonal roaming, the mobile station being associated wim a subscription to services in 
a home mobile radio network, in which method me need of a network featute of me 
subscription is considered in selecting the visited mobHe mdio network, said method being 
characterised by the following steps of: 

receiving, in the home mobile radio network, an international roaming indication 
associated with said subscription, the international roaming indication comprising 
information on geographical region(s); and 

said information on geographical regions) being considered, together with the 
network feature need of the mobile station, in selecting the visited mobile radio network. 

2. The method according to claim 1, further comprising the following steps- 

compiling a list of preferred mobiie radio networks, comprising the identity of at 

least one mobile radio network, the at least one mobi,e radio network supporting said need 

ot a network feature of the subscription; 

sending said list of preferred mobile radio networks to the mobile station- and 
storing said list of preferred mobile radio networks at the mobile station. 

20 3. The method according to claim 2, wherein 

the identities of mobile radio networks in the list of preferred mobile radio networks 
are placed in order of preference according to a predefined criteria. 



25 



30 



4. The method according to claim 2 or 3, wherein 

the mobile station, upon failure to register with the home mobile radio network 
selectsamobile radionetwork from said list of preferred mobile radio networks as the' 
visited mobile radio network with which the mobile station should try to register. 

5. The method according to anyone of the preceding claims, wherein 

the international roaming indication is a location update request comprising an 
Entity of the mobile station, the identity ofthemobUe radio network to which the mobile 
station is trying to register and a not preferred indicator; and 
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the information on geographic region(s) consists of the identity of the mobile radio 
network to which the mobile station is trying to register. 

6. The method according to claim 5, wherein 

5 the identity of a selected visited mobile radio network is included in a location 

update result message sent to the mobile station in response to receiving said location 
update request. 

7. The method according to any of the preceding claims, wherein: 

10 a set of mobile radio networks, out of which the visited mobile radio network can 

be selected, is arranged in an array, each array entry representing a geographic area and 
each mobile network in the set being associated with at least one array entry representing a 
geographic area in which the mobile radio network is operated, each mobile radio network 
in the set being further associated with information on the network feature support 

1 5 provided by said mobile radio network. 

8. The method according to claim 7, wherein 

the geographic area represented by an array entry corresponds to the coverage area 
of a mobile radio network, the mobile radio network not necessarily being included in the 
20 set of mobile radio networks; and 

the coverage area of each of the mobile radio networks in the set is represented by 
an entry in the array. 

9. The method according to claim 7 or 8, wherein 

25 to each mobile radio network in the set is associated an indicator indicating whether 

the mobile radio network is a favourable mobile radio network; and 

the value of the indicator is taken into account in selecting a visited mobile radio 
network. 



30 



10. The method according to any of claims 7-9, wherein 

the mobile radio networks in the array are placed in order of preference according to 
a predefined criteria. 
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1 1. The method according to any of the preceding claims, wherein 

Saidne ^*fea to eis*e^ 
Logic (CAMEL). 

1 2. The method according to atty of the preceding claims, wherein 
said network featnre is the General Packet Radio Service (OPRS). 

1 J. A system for mobile radio communication comprising mobile radio networks, each 
mo „e radio network enabhng mobile mdio communication for mobile stations registered 
wtthtbe mobile radio network, said system comprising means for taking into acconnt the 
needs of a network featum of a mobile stetion when selecting a visitedmobtie mdio 
network for said mobile station, said system being characterised by 

«id means for taking into acconnt comprises mceiving means for receiving an 
mtemanona! roaming indication associated with said mobUe tfation, said international 
mammg mdication comprising information on geographical ragio„(s). 

■<• The system of Cairn ,3, wherein saidmeans for raking into acconn, matber comprises 
a firs, storage f„ r storing information on which (if any) level(s) of capability of said 
network feature that each of the mobiie radio networks in a m of mobUe radio networks 
20 supports; and 

a second storage for storing information on level-of-capability needs of a 
subsection, associated with said mobile station, with regard to said network feature. 
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1 5. The system of anyone of claims 13 or 14, wherein 

the receiving means comprises means for receiving a location update request 
comprising a not preferred indicator. 

16. The system of claim 15, said system further comprising 

sending means for sending a location update result message to the mobile station 

said location update result message comprising information on a visited 
network with which said mobile station should try to register. 

17. The system of any of claims 13-16, wherein 
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said means for taking into account further comprises means for compiling a list of 
preferred mobile radio networks, containing identities of mobile radio networks which 
gives support for the network feature needs of said mobile station; and 

sending means for sending the list of preferred mobile radio networks to the mobile 

station. 

18. The system of claim 17, wherein 

the sending means further comprises means for sending a location update result 
message comprising said list of preferred mobile radio networks. 

19. The system of any of claims 13-18, further characterised in that 

said network feature is the Customized Application for Mobile network Enhanced 
Logic (CAMEL). 

20. A mobile station for communicating in a mobile radio system, the mobile station being 
associated with a subscription to services in a home mobile radio network and comprising a 
storage for storing a list of preferred mobile radio networks, said mobile station being 
characterised by 

die capability of sending a location update request comprising a not preferred 
indicator to said home mobile radio network when trying to register with a mobile radio 
network other than the home mobile radio network or the mobile radio networks listed in 
the list of preferred mobile radio networks. 
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